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PROGEDE ET INSTALLATION DE FORAGE ET DE CHKMISAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRON£ONS TUBULAIRES ABOUTES INITIALEMENT 
SOUPLES, ET DURCIS IN SITU 



La present* invcatjoo ccocerpe un proofrte pour few ct chemiaer un puits, 
notamment un puits de forage petaxier, an moyen d'un ensemble de trancoos tubuUircs 
- ou preToanes - nmiUira. imtulement soupks* aptes k toe reptiles laoti tadinskmcnt 

5 reflet d'une pressioo interne pour prendre tine forme cytindrique. et eafln i toe 
rigufifiees jnsittt per polymerisation de lew pen*, I'eaooinbfement transversal d'une 
preYorme reptile tont de dimension nuodmsle sensibiemeni inferieure k too diimetre 
intern I rtetd^te\et lealites preTormes poasettsnt nne portion d>xtremit£ doot le 
diamfctre * apres depl iement - est legeremcat supencur k celuj de U preTonnc, ce qui 

10 pennet tear jonctioo boot-fc-bout per embeftement, evec rec ouv iement de ladite portion 



Ainix, en recouraat a ce type de pceTonne, qui est connue en soi 
- notamment per le document WOA-94/21887 - il est possible d'obtenir un c b e misag e 
d*tm<fiametreoc*stantsurtoutelak^ 
15 A cet cgard. il connent de rappder qn'svec des chemisages (ou tubages) 

tradiuameU oonstitues per des tubes en ader. on est oblige* d*utiliser des troocpw 
tubulsirestelescoc4ques,sdis^ 

des prodemcs d'imtsllstxoo et Sexploitation ulteneure du puts. 

L'objtctif de I 'invention est de p ropo s e r un precede* de forage et de 
20 chemisage du puits, k 1'atde de p rcTormes du type meationoe ci-dessus, qui puisse toe 
mis en oeuvre de raantere simple et rapide, k faiMeooQL 

Pour oela. et confexmement k I 'invention, on commence par mctxre en 
place unprtsmertronc^duc&*^^ 
troncon dtant tomnee vers le las. 
25 Le proo6d6selon 1 'inve n tio n comprend les crapes suavantes i 

a) on fait passer axialemcnt, de haut en bus, a Craven ledit troocoo, un 
outil de forage, et on fore au-de&xxis et dam It protocgemeot dc ce troncpn un trou de 
f orme et de prof bndeur adoptees pour raoevrirle (rankest suvant; 

b) on retire routa de forage ; 

30 c) on iatroduit une preTorme, k Vim replied k I'intetieur du puts en la 

faissjii traverser tetrooponeffi 
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du trou, sa portion d'e*totrait* haute vetuuit *e placer a rintencur dc la portion d'ex- 
trtmifcl Margie du unpen ; 

d) oa islroddt on amort fluide au food du trou, autour de la portion 

d'exfttate basse dc la preYorme ; 
5 e) oo introdmt un flukJe sous pression, de densitf supfticure a la densii* 

du dment, a l'tnfciricur de la preTonnc aim de la o^pto rariirir inffl t, progressrYemcnt de 
bas co ham. en refoulant le cimem, cgalement de has en haul, autour de la preTonne, 
contrelapaioidutrou; 

Q tout en matmaant la prcTormc sous pression interne, on en chaufre la 

10 part poor la fjoiymefter; 

g) le dmeat ayant pris, et la prefonnc ayant durct poor consumer un 
tronooo tabulate rtgide de chemisage, on redre sjdaiemcnt lea ouuHages ayant servi an 
gonflageeiaUpolymoisri^ 

h) oo rfitere I'opoaoon pour let troncoos suivants, jusqu'a obtenir U 
15 longueur de puits chemise* souhaiuSc. 

Lorsque, comme cda sera expliqu* plus loin, la prtforme presente des 

nisexves de resine aptes a migrer vers rexterieur pour former des venous axmulaires 

d'aaxichcite^lepositionn^ 

I> maiute pardcuUtenM 
20 gcmetrfpan,apteaciccup«s 

premier etat d'eacombremeat minimal, Id penncttaat de passer k n*aneurdu troncon 

d^Jacnfiace, un second ^ua, d'encombrcmcnt iaterm^diairc, pour 1c forage <fc U partic 

prindpaledutiPuctunD^^ 

parue dutroudestioGearecevoirUpo^ 
25 Dam un moos derealmhrap^ 

slapolyinensanonaeUiJrtfw 

i double valve puaA en |>aroe basse de 

nuidedegcmflafeallnsirieu^ 

L'iostsJUtion de forage et de chemisage, qui fait egalemeat panic de U 
30 prfsentemvennorus 

quVlle comprend, en tele dc pints: 

- une bobine de stockage et de reception, a Teat cnroule. de Indite 

preTonne ; 

- une tetc surploabant reatrfc du putts, apte a pcrmettxe le gmdage et 

35 riitfraiiictio^ 

du puis ainsi qu'an gonflage et a la pdyinttisau^deU|a^onne; 
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35 



• des bobincs de stocfcage a I *etai enrootl de tubes mcaiiiqucs 6Ustique* 
mc^dtfonnBfaiesapCes iftiredesocddre el rernonter lesdits outillages dins le puits, Tun 
de ces tubes conteoant un cable servant a ralimentation de U preTonne en courant 



5 - un gcoe^aieuroe courant flectriquc 

D'autres cararteristiqucs et avaotages de I'uvcation apparaftront de la 
description et des detains annexes qui en reprtsentent, a simple litre d'exernples non 
limatfl un modede ndsocn ccuvrc prcTcre*. ains8 que Pinstallalionconcapondante 

Suroes detains: 

10 -let figures I a 4 sort des vues s ctrfmstiqiy*. en coupe axiale. montrant 

ks afferent©* Stapes de I 'operation de forage de la pertie de prits qui doit recevoir la 



-Ufigure^cst unevue schema^ 
die cat aotidai re, nvant mise en ptace,darislepuits ; 
IS - les figures 6 et 7 sont des vues parti sties de I 'extremity basse de la 

pffonne, destinecs a illustrer le principe de la double valve docit est pourvue U tete 
d'ounllage; 

- les figures 8 a 15 iUustro* les difTcreiMese^deiniseenr^dW 
prfformeauboutd'un troocoe<fcfc« place ; 

20 • 1a figure 16 reprcsente schtoatiquemenU en coupe axiale, un pats 

cbanislpartTOUtroncra 

- la figure 17 est unc vue acbenuttqne montrant les different! maieneb 
constituriis de I'installanon. situes en surface (tftede puics) ; 

-lea figures 18a30-accndleplus pcriie - fflustrent le focrt»ccn«nent de 
25 rmstallaiionaucouBdesdi^^ 

La figure 1 reprdsente rextremit* basse d'un puits vertical en cours de 
forage etde chernisage. Ce pints, iKaxnpleternent fore*, comporte un cbcrnrsage deja en 
r^ sous fame d'tm tiibe cyttia^ 
20c1afgie. 

LediametreDdecedeparne20estlege^^ 
d de U pextie prindpale 2, si bien cu'U est possible d'erabotter les una dans les autres des 
troncons 2, avec recouvrcmeot des parties d'extremit* 20. 

Le troncon de chernisage 2 est tctSU dsns tecstitsftf uncial c^rtphfti- 

que20a 

Mous aUoos mai ntenant decrire de quelle maniere va Ctre mis en place, k 
Paidedu poceVU de Pinventia^le troncon sui 



i 
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Pour cda, comme iliustrt tux figures 1 a 4, on commence par forer on 
trou desanfi 4 reoevoiroe tronoon. 

A cet efTet on utilise un outil de forage 1, du genre trepan, qui a la 
particularity de pouvoir 6tre rtoacte oo dilat* rsdialcmcat, dans trou *ats d'encom- 
5 btemeot dWfdreols. 

Dm us premier ftat. iliustrf a la figure U Toutil est retract aa maximum 
de idle manifcre que la plus grande dimension transvessaie autorise too Itbre passage a 
rintfricur du tronoon 2. axkl e tn enl a travm eded-d. 

Dmcet6cat.tocicxKxxnbcmemestdocK 
10 De maaibre connue, Poutil de forage lestfixda I'extremib! <Tune tige 

tubalaiie 10, qui porle le inotcard'catrslnemcm (nonreyrtscatf) de t'outil en rotation, c* 
Icioigattcsaamantaond^oiem 

Comroe on le vena plus loin, (a tige 10estmot^al a e3ar€nu^d*imtube 
m&alliquc apce k toe enroul* sur un tambour recepteur dispos* en surface, en (tie de 
15 puits. 

Dans un second «at de o^oiement racfial. Ulustrt k la figure 2, U partie 
coopante 12 de Tonal possede un diamttre de travail ■ensibttanent *galaD. 

L'outil ayanl &i descendu axialement dans le pats, a timvers le tubage 2 
dtja ea place, on provoque ce <fcploi ement radial au diambtre D lorequ f il est arrivd a 
20 rimoneurde la portion dargse 2tt On actiocme alon PouiU ea rotattoo, 
vnt si dtaeale commc iliustrf par la fleche F t Ala figure!. 

On realise ainsi le forage d*ua troo qrliadBq^aodlamhreD, coaxial an 
tronoon2.daMkpcototujemeirt 

La prof oodeur de forage correspond k la longueur du troooon que 1 *on 
25 souhaite mettre ca place. 

L'outil I possMe des organes de coupe addiuoonels 11 qui penveatetre 
deploy* radialemont a undia^^ 
dfergto da troneon k mettre en place. 

CommeiUusrtalafigure 
30 afasiuartargitymmtdgtra 

Atofigme4onad*ign£parUr<ttrei^ 
du(rou3.parUreTdreace31Upafoidesap0fti 
basse du trou, dont le diambtre D est le mtae que cduide to partie 3a 

I^preTonne4reprfsentfesch6na 
35 g&talquecstiedeOTteeada^ 
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Neanmoira, die est depourvue dans sa partk basse d'unocfaocobtunleur 
gonflable, du fait qu'on a affaire a un trou borgne ; de plus, U preTonne 4 possede one 
portion d'extremit* basse 40 dc section flai^ic 

La preTonne 4 est supportee par une tige tubulaire 5 en ader, etvotilable 
5 sur un tambour de stockage sttutf en turf ace, et qui pennet de la fake descend/* a 
IMatWeurdu puits. et dotal fournir les flaides de nmmntion et de gonflage, airmque 
I'energie dlectrique poor la polymerisation de la preTonne, par rintenneVtiaire d'tm 
dispoaiuT de laccexdement 500 retid a tm conduit central (axial) 50 dispose* 4 I'intlrieur de 
laprtfonnecfeeiscootdameflpaTU^ 
10 Ce type de life d'adcrcvudafcie est cocrifninexitdeagn^ckailemAw 

parktEfnea]^XaLEDTimiNO w *eaBl^X.Tr^ 

Comme cda est decrit dans le WO-A-94/21887 deja cit&UpieTormeeat 
oocuree a aes ejurrnuTrt name et pace, oc tnamcce et a ncn e, par oca man iw jm arncpe* 
bles et/ou deboupafaia en find'Cjoctanon. 
15 La fete distributee 51 possede use double valve 52, 53, acttoooanle 

selecftverncnt (depms la surface)* 

Comme illustre* aux figures 6 et 7. la valve 52 pennet de distribuer no 
flukfedegorfafeal'inierieurdeu 

distribuer (moment fluide a la base dekprtfonne,*rextenwdec3tile-ci ((leches J). 
20 Cotntrafflui!rfeUrt$ure8,U 
Tcott cadtalemem it|a^ - est desoeo^ 
trevcrs le troocon de chemisage 2 deja en plioe* 

Bien enttndn, poor que cod soit possible, U est neeessaJre que l*enoam- 
biemcatnTOsvetsaldelaprtfonDCfepU 
25 depiic^ qui contspori^ 

Loisquc U preTonne est rcpliee iur eDe-meine, die prtsentc une section en 
**IT ou en forme d'escargot - comme illustr* par example aux figures 6A et 6B» 
respecuvecnent do document WOA-94/25655 ; lorsqu*elle est depute die prtente une 
section circulate. 
30 UpccTonne4enposmoiineedm 

d'extremite* plus large 40 se tiouve en regard de I'ctaigissement de putts 31 • la longueur 
du mm 3 est determines pour que, dans cette position, la portion aupeneure de la 
prtTonne seuouveen regard del'djxgisjemeot20damba^de^eori^ 
On precede alon a Hflje^^ 
35 preTonne, via U valve 53 (Heches J. figure 9). 

Le eiment est cboisi pour avoir une density votsine - voire legerement 
supencure - de ceUe de la boue liqutde 7 se trouvant dans le puits. 
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L'amveeoVdmem a base deU prefer 

haul 

Comme ilium* a la figure 10. on precede ensuite an gonflagc de la 
pr*forme, en injectant un fluide sous pression a Pinteneur de cdle-ci, via U valve 52 
5 (flcchesl). 

II s*agit toit d f un liquide introduit de rexteneur (depuis la t£te de puits) 
parleaxidah5dwU|^onne,soitd r un liquide (eau, booe ou p^titie) present dans le 
pain eft pomp* dans la preform* 

U liquide degaoflage est avantageim^ 
10 Mgerementsuperieurcicdleducimeol 

gonflage vn se fane progrcssiveinent du bas vers ic haut. comme symbotis* par les 
flecbei Gala figure 10. 

A defaut, la (Regression du gonflage du bas vmlc haul peut toe ocmtrtWe 
ea prevoyant, le long de la prcTonne, une serie de bagues de contention fungibles, dont 
15 leseuilde rapture est adapt* ace sens de progression. 

Udmeatmparcoosequentrefoule *galeraeiu oe bw en haut cooire U 
pan* du puitt, comme rymbolis* pir U flfcche H. toadi* que la bone 7 se trouv© ctess^e 
vets tenant 

De preference le volume de cimcnt penpfcenqiie n'est pas suftisant pour 
20 altemdrclapartie haute de la |atfonne,demsdere a assurer une liaison saascimen t dans 
ta ira dejooction entrc les portions d'extremit* des deux troncpos 2 et 4 (voir figure 

II). 

De preTerence, k preTcroe 4 pc«sed^ 
cnaud, prise en sandwich entre une peau inteneure et une peau cxterieure elastiques, et 
25 munie, cot* tniencur, d'une reserve coitfenant dc 1* reanc ap*e * migrcr ver* i'exteneur 
pour former des bourretets annulaires favorisant I 'ancrage et !**tanch*it* du tubage cootie 
UpafoidupuifeL 

Une preforme de ce genre est decrite dans la denwnde de brevet freneais 
9408691 deposeele 7 juiUet 1994 par la demaadescase.ee dans son extension interna- 
30 tionale PCI7FR 95KXBOL 

Ces venous annulaires, repartis tout le long de la preforaresoitt references 
9 ; de preference il est pr*vu une densit* pins graade de venous (c*cat-a-dire un 
ecanemetfplusfaib^ 

maniere a assurer une bonne *tancb*it* dans U liaison boul-a-bout des different* 
35 troncpos. 

Le chaufTiLge et la polytnensation de la pref onne soot realises une fois le 
genfiage ternary Uprearira 
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A litre indicate, U presaon intone est <k l'ordrcde I5tws. 

Le cbauflage de la preTorme peut se faire soil en introduisant un fluide 
cbaud a I' intend* do la preTorme, soit par reactiorj chimiquc cwXhcnniquc, soil encore - 
de preTlrence - par diet Joule, an moyen de resistances clcctriques (fill chauffaiits) 
5 dispoatedanslaptJcideUixtf^ 

electrique depuis la fee de put is, via la tige- Toiled Ttobtng''-S 

AtitrciiKficaiif>lempei»turcne^^ 
de 110a l4<rC,etUduie*decetieiltapecstde rocdiedeeix&huSthenres. 

Looque U pdymeruation dec vcmw 9 el de la parol de preTorme est 
10 terminer et que le ciment 6 a fiit sa prise (figure 12). on retire Poutillage 500. SO, 51 
(fled* K. figure 13). 

On wstalle alors unoutil de coupe (501) a rcxtremite* du cube 5. et oo 
decoupe le maocboa d'aancbelt* de I'extiemite haute de la preTorme (poiymeriiee) AT 
(figure 14). qu'on arrache easuifc. Oo opere de la mtae maniete pour le maochon 
15 infeneur. 

On obdcnltloci un tronoort de cbetmsage rigide 4 ? qui prokxige coaxiaie- 
mtz* le tubage precedent 2 (voir figure 15). 
-v L'opexatioii qui vieut d'etre decrite est Wen sCr rfHeree, trouoon aprea 

tronooruafmd'obtemrUfsxtfoode^ 
20 D*ci un mode de realisation possible de la preYorme, eclk-ci a uoe Ime 

compoaee a 30ft de teaine epoxy et a 70ft de fibres de vcrre. ceoe toe «y*nt one 
epeisscur de Fotdrc de 14mm ; lea pcaux iotetieure et cxteVicure. ea caoutchoac 
syntbftique, oat rtspectivement ime epaisseur de 2xnm etde 6mm environ. 

A thru indtcattf. la portion priocipale de la preTorme 4 posaede. 4 l*dlet 
25 depbe\undiametreimenw 

184mm. tandis que la portion e*largie 40 possede un diametre inteneur de Tordre de 
188mm cttrndismetrees^eiiwdBrordrede 236mnu 

Les portton 30-32 el 31 dupuitsoot dee dismetres moyeas de Tordre de 
197mm et de 244,5mm, respectivemenL 
30 j^iongiOTdesmtfelrefltstioncro 

simple tine indicatif . la longueur d'une preTorme pent toe de 1 'ordre de 500m. 

La figure 16 represente un puts P chemise* par un ensemble de trots 
troocons 2A. 2B et 2C about** et dmeatte. 

La figure 17 represent* srhemati quement une installation de tte de poits 
35 qmpermeto^mcttrcenceuwIeptoceVWse^ 

Sur eerie figure, la ttte depute. reTertncee 55. cstcquipec d'uoe structure 
m^tailique (chassis) 100 entourant la tte depuits. 
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Cede structure 100 pone in iojectcur 101 pourvu d'un sabot d'appui 102, 
e&uxv*ntkvuppcteeikpOQttki<ffl6nnts matends looqu'ib $om desccodus <Jan$ 
le puts ou retires de ccfui-a ; die se trouve a ra^ombdcreotrfedupaiti. 

On ■ design* par la inference 54 on tambour de stoefcage sur lequd est 
5 cmouloelaprcToriiw;^ 

U rcTerenee 540 dengue ua tab* de fopportetdegttida«eitela 
al'entrfedttpuits. 

Let rtferences 56 ct 57 designed da tambouiaiurlesquebaomeiiiowto 
et stock* respective!^ 
10 Le tube 560 ten a supporter et a deplacer Touta de forage ; le tube 5 

(coaunc deja <fit) scrt a supporter la prfforme. a amcner let flwdet de gonflage et de 
cimematiooaUpreTof^ 
polym^n— tion). 

L'dectricil* est fournie par un generaleur fiectrique 38. 
15 UreTe«ice»dfcHgneuiiec^ 

De maioere dasaque, Tentree du puits a forer est nritiakment gantie d'un 

cuvdage 550. 

Le trepan 1 est adapt* a I 'extremity da tube 560, lequd est deroutt du 

tambour recepceur56\tuppor^ 101 

20 (voir figure 18), 

On precede aloraau forage dut^ 

tepfemiertrooccB (figure 19). 

Apttt miae ea place de U pftf^ 
polyineTisaticcin^&deo 
25 ooietiieteccodttitceatral(50),kt^ 

54 (vide) sur laqudle &ait iniualement stockec la preTornx (figure 20). 

La preTonne se trouve aboufiee, de maniere coBicon, au cuvdage 550* 

On detail ensuite les connexions aydraultque et electrique avec la 
pseTorme, oo insialle et on acdle de maniere eunche autnur de la tete du puita un 
30 miawwBagedeaecnn^ 

A l'aide de t*outil de coupe 501. port* par le tube 5. on decoupe les 

maachons d'Aanchelt* bant et bat (figure 22). 

L'Aape wrivsnte coasiste a Torer la section suivante, pour obtenir un trou 
&*g* 3 proioogeant le troocon 2 (figure 23). 
35 Hostage* calibre les 

du trou 3. a r aide d'un instrument approprie* 1000 (figure 24). 

On met en place une nouvdre preTorme (figure 25). 
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On U fait dcscendre dans it puts, et on la podtioone convenabtementdans 
lc tnxi 3. On la connecte au tube 5, et on pnx^an gonfla^iUcancntatkm. etilt 
polymerisation (figure 26). 

On retire It conduit central 50, qu'on remonte et qu'on enroulc aur le 
tambour reccpteur 54 (figures 27 ct28). 

On snspend Tootil de coupe 501 autul* 5. ct on le descend |W 
lea roanchons d'extremit* (figure 29). 

On obtient ainsi deux tnmcons rigkfcs aboutes 2A, 2B (figure 30). 
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1. Proofde* pour fortr ct chemiser un puits, notamment un puits de forage 
ptaotier, au moyea d'un ensemble <Jc troncons tubulaires - on preforraes * siinilsirea, 
initialement ample*, aptes & toe repliecs lougitudinalemeut tur elles-memes pour toe 
introduites dun le pails, pub i toe depliecs radialement sous I'efTet d'uoc pression 

5 interne poor prendre one forme cylindrique, el enfin k toe rigklifides in si to par polyroen- 
satton de leur ptroi, renconbreiaent transversal d*une preforme reptiee ewnt de 
dimeusioo auudmale seusibtetnetu tofeneure k ton oltmetre intern k Van ddplie\ et 
lesdite* preTormes (4) potseViaat one portion d'extremite* (40) doot le diametre - tpres 
cUpteaiem- est legefejnents^ 

10 jonction bout-a-bout par etnbottement avec recouvrement de Utfite portion d'extremite* 
(40), cswteW parte fait que* unp«e^ 
rentrecdu puits. sa portion d'e^^ 

a) on fait passer axialement, de haut en bas I trovers ledit troncpo &). un 
ontttde forage (i). et on fora a*dessous et dans le prolongcroent de ce troncon (2) un 

15 DTju(3)defofUKetdepfofoettlew 

b) on retire Pouti! de forage (1) ; 

c) on iotroduit une preTonnc (4). k feral replic\ k I'inteneur du puits cn la 
feisant traverser le tronoon (2) deji en place, et on la positionne ooovenaWement k 
rintcrieur du troo (3), sa portion d^xtremitf bsute veosnt se placer a I "inlerieur de la 

20 portion d'eslrtmtfelsj^ 

d) on iotroduit un ciment fltride (6) au food du troo (3), autour de la 
portion d'extremite* basse de la preforme ; 

e) on iotroduit un fliride sous pression (8). de densite* superieure a la 
densite 4 du ciment (6), a 1'inteneur de la preTorrae (4) aTm de la deplier radialement, 

25 progressiveinentdebaien 

de la preforme, contre la parai du trou(3); 

f) tout eu nuinteoant la preTonnc sous pression interne » on en chaafle la 
poroj pour la pol ymeriser ; 

g) le ciment ayant pris, et la preforme ayant durci pour constituer un 
30 trooyoo tobouire rigjde de rirmiagr (4*). on retire aadalctneot les raitillages ayant servi 

augonflagecAarapolymens^ 

h) on reitere roperatioo pour les troncons sirivants, jusqu'a obtenir la 
longueur de puits chemise 1 souhaitec. 

2. ftoc6de'seloo revindication 1, caracterise 4 par le fait qu'on utilise un 
35 outUde forage (l)du genre titpa^ 
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radial e. a avoir un premier tot d'encombrement minimal, lui pcrmcttant de passer k 
rinldricuT du irooooq (2) cttja en place, un aecoad &at. d'encombrement interm&iiaire, 
pottrterociydcUparticprincn^ 

maximal . pour le forage de li partie (3 1 ) du trou (3 ) destinfe a recevoir U portion flargie 
5 deUpttforrae(4). 

3 . Proctd* aelon la revencbembon 1 ou 2, caractAii* par te fait que ledit 
outillage oomprend use tte (51) i double valve (52, 53) placfc ea partie basse de la 
prtfoan*(4),etapteadistribrc^ 
prtforme(4)etimcinieatniwte(^ 
10 4. Installation defonuyetdecteau^ 

rxtx^sdrjo Tunc dea rereads 
t&eduputs: 

- une bobine (54) de stockade et dc rfceptioa, a enrocld, de ladite 

pr£brme(4); 

15 - une tte (101) surptombant reotrfc (55) du poits, ajtfe a permenre le 

guidage et r introdnctioo dans le pints de la prffonne (4) et des different* cartilages 
aen^aorora^dupuitsainsiquaugoa 

- des bobines (56 r 57) de stoefcage A I'eHat earouM de tubes mftaltiques 
flaatjquemcmd£forttUftka(56P 1 ^»pt«if«fede«oetkireclrcinonterleadi^ ondllagES 

20 dans le poit*. t'un (5) de eea tubes eontenant un cAUe aervant a ralimentalian de la 
prfforme en tsou i a jit <flect n pyai \ 

- oo gfoftstnur de courant acctrique (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 

57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding — is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 
entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 



2741907 



Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

L Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding — is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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